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QUESTION  1 


(a)  Study  the  following  biomolecules  carefully  and  answer  the  questions  that  follow. 


grapefruit  oil 


camphor 


morphine 


nicotine 


N 


-N 


CH3 


CH3 


caffeine 


(i)  Explain  the  meaning  of  the  term  functional  group. 


(ii)  Name  all  the  functional  groups  in  the  following  biomolecules: 


Morphine 


Nicotine 


Caffeine 


<See>  pc*ge  2. 

(iii)  Give  the  number  of  stereogenic  centres  in  the  following  biomolecules: 


Morphine 
Nicotine 
Caffeine 
Camphor 
Grapefruit  oil 
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(iv)  Draw  all  possible  structures  of  substances  that  have  the  molecular  formula  C2H402  with 
only  one  functional  group  in  each  one  of  them. 


H 


11 
C 


;q 


Name  the  functional  groups  present  in  these  substances. 

^     an  ester  and  a  carbolic  Gicid- 

What  is  the  relationship  between  these  substances? 

£i)  These  are  constitutional/structural  /Sobers 
(?)    "^e!j  k°"th  contain  a  carbonyl  group 

In  the  organic  laboratory,  what  chemical  test  would  you  carry  out  to  distinguish  between 
these  substances?  Write  a  reaction  equation  for  the  chemical  test. 

A  5itfiple  chemical  -test  would  fee  -to  add  sodiiam 
bi'cotfbonate  it>  each  of -their  solution^.  Acetic  acid 
should  react  lAJith  the  bicarbonate  ions  -h>  produce 
carbon  dioxide  and  WQtef.  The  ester  not. 


3        Which  of  these  substances  would  you  expect  to  have  the  highest  boiling  point?  Explain. 

Tfie  ay  boxy]  ia  ctctd    \$  e?<pected  to  e*)uiifc  a  higher 
tot hrtg  po\i\t   than  the  ester   because  it  haj  greater 
intermuscular  forces.  While  the  est^er  k*5  only 
cli5f?«f5ion  cud  di^ole-cf^oJe.  -purees  the  carboy// c 
acid  ha5  dispersion  and  ^/p/e-dieo/e  faces  as  we/1 


(v)  Explain  the  use  of  Tollens's  reagent  in  the  organic  laboratory. 

ToWenss  reagent  is  used  \ti  the  diagnostic  test  folf 
aldehydes.    It  oli si inguishes  aldehydes:  -from 
ketones  m  that  -the  Anions  oxidise  the  aWehycie 
J>ut  a  at  the  ketone. 
Ia  -this  iert  -the  Axf  ions  <*<e  reduced  +e>  A3 
Metal  and  a  silver  mirror  appeal  .on  the  Walls  of  Hie. 
reaction  Vessel,  indicating  a  positive  test  -for  ft^wje 

(vi)  In  many  countries,  car  accidents  are  caused  by  drunk  drivers.  '  ^ 

Explain  briefly,  with  the  aid  of  reaction  equations,  how  traffic  police  use  a  breathalyzer  to 
Test  if  drivers  are  drunk  or  not. 

i>reoth  of  a  drunk  driVef  contains  highleVeU  of 
an  alcohol  (ethano^.  The  alcohol  is  reodily  oxidised 
by  dichioniaie  \ons  to  -form       aldehyde  or  catholic 
acid  -  "^e  ^gOrj^    y0fis  are  reduced  to  Cr5f  With 
a  coloaf  change.  7k e  bieQtha}ij-zer  contains  CV^Oy5" 
ions  ^  a  colour  change  is  Judicative  of  q  positive  test. 

(vii)  Write  short  notes  on  soaps  and  their  cleaning  action. 

Soaps  an  carboy  late  Salts  °f  fatty  actds^  e.<j. 
Socttu/n  S-tearatt  =f  ^(cHA^  Coo~/Vaf 

=5>   amphipa-thic  with,  a  Zona  aliphatic 
hydrophobic  -tail  and  a  hydrophihc  Uad  vohieh  is 
lAat^f-  Soluble 

tU  hydrophobe  tail  interacts  nhh  iAe  noADoMr 
tfrease  »J,erea£   th&  h^drophlhc  head 

the  polaf  water  Solvent  />7C>lecu/es 


QUESTION  2 

Complete  the  following  charts: 


(a) 


Isomers 


Stereo  isomers 


consixhxticml  isomer 


en  a  At  i  ewers 


diastef-eomers 


(b) 


hyd  r  ©car  as 


5a-tufated 


aromatic 


unsaturated 


alkanes 

cijol<9alkctnes 

straight-chain  alkanes 

branched  -chain, 
alkanes 

alkenes 


Ctjcloallcenes 


alkanes 


(c)  Study  the  foltowing  reagents  carefully: 

RS~      CH3     NH2~     NO     R3N      N02+     OH"      BF3  H30+ 

(i)  What  type  of  bond  cleavage  produces  an  electrophile  and  a  nucleophile? 

hetero lytic  bond  cleavage 

(ii)  From  the  list  above,  choose  nucleophiles:      &S""    N  Hq"  R-yN  £>ft"~ 

(iii)  Electrophiles  are  also  known  as  what? .        ia)i£  acids 

t 

(iv)  What  type  of  reagent  is  NO?      0.  -fiee  fad\CQ.\ 

Explain'   rto  possesses  an  odd  number  of  \^lence 
electrons.  TkefejWe   its  structure  has  an  unpaired 
electron. 

(d)  Complete  the  following  paragraph. 

Chiral   molecules  have  stereogenic  centres  and  exhibit  enantiomerism 

which  is  also  known  as     C^tlCCy     lSDrt\Q{\£ft\        because  enantiomers  are 

opticqll  tj  active.  Enantiomers  of  a  given  compound  are 

QOnSUpefirnpOcSabl^  MtffQf   IVACtC^eS   of  each  other.  These  enantiomers  can 
be  distinguished  using  an  instrument  called    Cfc    polctYl  ftl9t&r        .  They  rotate 
plane-polartSed   light         by  d^rentlh^camQ  amount  in  Opposite 
directions.  The  enantiomer  that  rotates      plane -polarised   Kght    _  to  the  right 
is  described  as    de/tro  rotatory     _.  Each  enantiomeric  compound  has  its 
own    (Sjp  €C  1  «p  C  fojxyt  I  OA  given  by  the  symbol  [a]D.  Both  enantiomers  and 
diastereomers  are     Stereoisomers  _  because  their  atoms  or  groups  of  atoms 
differ  in  spatial  orientation. 
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(e)  Name  the  following  substances: 


CH3C — C(CH3)2 


r+2e  S 


1     •    -  H*S 

ch(ch3)2  cH^-y 

a,  ^  M-t*  we-Hyl  rthene 

CH3CH(OH)C02H  . 


4- 


/I 


CH: 


C02H 


4-amino-3-<sec-bu-fMl  benzoic 


2  ^    5  £ 
15  71 


3 

7-cjjc/opropyl-  3,S»-cJi  Methyl- 


'/on 


N 


H 


"OH 


Three  possible  names: 


»  ♦ 

Salicylic  acid 
o-hijdr^vjbenxoic  »cic$ 
2- hydroxy  i>£A^o»c  acid 


(f)  Name  the  following  chemical  reactions: 
H 

+  OH" 


„^  

▼  Br 


H 


\ 


AacleopKilic  sub$t\tut\ 
'  reaction 


\tvt\orY 


+  Br 


heat 


3n8 


C2H4  + 


ch4  cracking  of  an  alkane 


CI 


+ 


MCI, 


dectY-opKihc  substitution 
feq  ction 


+  HCl 


Br 


+  HBr 


eledrfophilic  addition 
1  reaction 


H 


■4^"  + 

Br 


OH" 


COOH 


MnO, 


+     H90     +  Br 


el.mmat.on  reaction 
nidation  toluene 


H 


+       H2N— R 


+  H90 


ScJi»jpf-base  condensation  reaction 


+  CI, 


UV  light 


HCl 


Taol  1  ca)  H 

Substitution  feactioA 


